Evaluation of intestinal viability using 3-charge coupled device image enhancement technology in a pediatric laparoscopic appendectomy model.
Intraoperative laparoscopic determination of intestinal viability is currently limited to subjective visible cues. Adjunctive modalities are neither widely available nor practical. Three-charge coupled device (3-CCD) imaging directly correlates the amount of light detected by CCDs to tissue oxygenation. We hypothesize that application of 3-CCD image enhancement detects bowel ischemia in a pediatric laparoscopic appendectomy model. We recorded 10 laparoscopic appendectomies for appendicitis. Offline analysis involved selecting regions of interest (ROIs) in the appendix, adjacent colon, and nonappendiceal fat and calculating mean intensity values in selected images before and after division of the mesoappendix. The colon was used as a control, and the intensity values were normalized to fat. As an indicator of decreased perfusion, the mean appendix ROI intensity values decreased over time (R(2) = 0.92) compared with the colon mean ROI intensity values, which remained stable. There was a statistically significant difference between fat-normalized intensity values for ischemic and nonischemic appendix after 1 minute. We have demonstrated proof of principle for the determination of bowel ischemia using 3-CCD image enhancement. By quantitatively identifying areas of ischemia, this technique has the potential to significantly change the management of ischemic bowel in the future.